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The 20th century witnessed systematic growth in the number of Poles aged 75 or more. This tendency is still visible, and the ageing of this population consists in increasing rate of the "oldest elderly" and ongoing feminisation of this group. The elderly population is characterised by high heterogeneity, which should be associated with individual course of the ageing process as well as with presence of various chronic disease processes and their treatment. Multimorbidity and concomitant use of multiples drug create so-called spiral of diseases and treatments, in which the increasing number of conditions forces treatment by an increasing number of specialists. The consequence of the ageing process and lack of adaptive abilities in stress situations is the so-called domino effect. It means than in case of breakdown of homoeostasis of one organ, there is risk of triggering a snowball reaction leading to multiorgan failure. An additional problem associated with caring for an elderly person is high frequency of frailty syndrome, especially after 80 years of age (1, 2) .
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The risk of surgical treatment in patients aged 85+, with special consideration of colorectal cancer The higher prevalence of chronic diseases in old age is also concomitant with increasing risk of neoplasms requiring surgical treatment. It is estimated that the risk of developing neoplasm at the age of 85+ in the Polish population of women (1.9%) and men (0.7%) is higher than in the standard world population (0.5%). An example of neoplasm epidemiologically associated with age is colorectal cancer. In Poland, in the 65+ age group, both among women (14% of neoplasm cases, 11% of deaths due to neoplasms) and men (14% of neoplasm cases, 13% of deaths due to neoplasms), this neoplasm is a condition of the highest growth dynamics and second highest incidence (3) .
Nowadays, surgical treatment of elderly patients presents a great challenge. Distinct features of old age surgery consists mainly in different courses of many diseases, atypical sets of clinical symptoms, presence of comorbidities, different indications for surgeries as well as different types of surgical procedures. The structure of non-neoplastic diseases is also different in old age. In addition, the postoperative period is associated with special requirements as regards medical care involving multiple approaches and specialities (1, 4, 5, 6) . This particularly pertains to surgical treatment of neoplastic diseases, which should be preceded by thorough analysis of the patient's clinical condition and assessment of accompanying risks and potential benefits of surgery. In the specialist literature, surgical treatment of neoplastic diseases in seniors is a regularly described issue (7) (8) (9) (10) (11) , but few papers present data coming from Polish clinical centres.
The aim of this study was to assess the indications, treatment outcomes, complications and mortality associated with surgical treatment of patients aged 85 or more, with special consideration of colorectal cancer.
MATERIAL AND METHODS
The retrospective analysis involved a group of all patents (n = 94) aged 85 or more (group A), treated surgically in the Clinical Department of General, Oncologic and Endocrine Surgery of the District Hospital in Kielce in the years 2006-2011. The results were compared with a randomly selected control group of patients (n = 91) aged under 75 (group B) and treated surgically in the same period. Comparative analysis of the two groups included the following parameters: demographic data structure (age, sex), comorbidities, the number of administered drugs and diagnosis, the setting of admission and primary surgical procedure, treatment method and outcome, complication type and 30-day mortality or mortality during hospital stay.
The source documents were disease histories containing date from medical history taking, physical examination, results of laboratory tests (morphology, biochemistry, coagulation system), endoscopic and imaging examinations as well as data on the type of the treatment used and its outcome. The analysed laboratory tests included blood morphological parameters (erythrocytes, platelets, haemoglobin), biochemical parameters (urea, creatinine, electrolytes, serum lipid profile, bilirubin, glucose) and coagulation system (prothrombin time, ATTP).
These laboratory tests were performed in all studied patients on the day before the surgical procedure, and the obtained results were subsequently analysed and compared between the study group and the control group. The diagnosis of neoplasm was based on microscopic examination results.
The statistical analysis was made using the STATISTICA 10 software. Data analysis involved using the following non-parametric tests: chi 2 and the Mann-Whitney-Wilcoxon test (Mann-Whitney U test). In statistical analysis, the value p α = 0.05 was chosen as a criterion for statistical significance assessment. Statistics were considered significant if their probability was lower than the criterion value (p < p α ), while the remaining results (p ≥ p α ) were considered insignificant.
RESULTS
In total, the study involved 185 surgically treated patients, including 58 (62%) women and 36 (38%) men in the study group (n = 94) as well as 42 (46%) women and 49 (54%) men enrolled in the control group (n = 91). The mean patient age in the study group was 88.9 years (SD =3.03; min. 85; max. 96), while in the control group it was 56.4 years (SD = 8.61; min. 40; max. 75). In the group of older patients the emergency setting of admission to the surgical ward predominated (n = 60; 63%), while patients of the younger age group underwent surgical treatment in the elective setting more often (n = 60; 65.9%). The mean time of patients' stay in the study group (10.7 days, SD = 12.04) and the control group (9.4 days, SD = 13.04) was not statistically significantly different (p > 0.05). Table 1 presents a list of most frequent comorbidities in both groups studied. Irrespective of the patients' age, the leading position in the structure of diseases was held by cardiovascular diseases, observed in 86.7% of the older patients and 42.4% of the younger patients. The most common diseases in the studied groups included arterial hypertension (57.4% vs 28.5%) and ischaemic heart disease (41.5% vs 14.3%). However, the incidence of all analysed cardiovascular diseases among the subjects, compared with the younger patient group, was significantly higher in the group of persons aged 85 or more (p < 0.001). In addition, older patients (70.2%), compared with the control group (24.2%), where characterised by more frequent concomitant presence of several chronic diseases in the postoperative period. In total, 226 comorbidities were documented in the older age group (Me = 3, min. 0, max. 10), with 98 in the younger age group (Me=1, min. 0, max. 5). In the presented studies, the phenomenon of multimorbidity was reflected in concomitant daily use of numerous drugs by the patients. Only 2.1% of older patients received no pharmacotherapy, with nearly 33% using two or more drugs in the treatment of comorbidities. In the group of younger patients these proportions were significantly more favourable(p < 0.001): 68.1% vs 20.9%.
Analysis of data presented in tab. 2 indicates that neoplastic diseases in the study group, compared with the control group, were a significantly more frequent indication for surgical treatment (p < 0.01). In the group of patients aged 85 or more, the most frequent indications for elective surgery were neoplasms of the skin and subcutaneous tissue (26.5%) and gastrointestinal neoplasms, mainly colorectal cancer (23.5%). This neoplasm, with similar frequency, was also an indication for elective surgery in the control group (25%). The structure of clinical diagnoses of patients hospitalised in the emergency setting was comparable in both studied groups (n > 0.05), with the most frequent indication for surgical procedure among neoplastic diseases being gastrointestinal obstruction due to colorectal cancer (18.3% vs 16.1%).
A detailed list of surgical procedures performed in the studied patients, in relation to The risk of surgical treatment in patients aged 85+, with special consideration of colorectal cancer the admission setting, is presented in tab. 3. The structure of emergency procedures performed due to neoplastic diseases in the group of older patients was significantly more differentiated (p < 0.01) than in the control group and depended upon the type and clinical advancement of the neoplasm. Elective surgical procedures associated with oncological diagnosis in both studied groups were associated mostly with neoplastic diseases of the gastrointestinal tract, and their structure was similar (p > 0.05). Antithrombotic prevention was used in 72 (76.6%) patients in the study group; the following agents were used: Fraxiparine (n = 63, 87.5%), Heparin (n = 1, 1.4%), Clexane (n = 7, 9.7%) and Fragmin (n = 1, 1.4%). In the control group 58.3% of patients (n = 53) received postoperatively antithrombotic agents, which included: Fragmin (n = 31, 58.5%), Clexane (n = 13, 24.5%) and Fraxiparine (n = 9, 17.0%). Both in the study group and in the control group the most frequently used antibiotics included: Cefazolin (28.8% vs 40.5%), Metronidazole (37.4% vs 40.55%) and Amoxiclav (15.3% vs 4.9%).
The risk of postoperative complications in the study patient group was associated with age and the surgery setting. As can be seen in tab. 4, postoperative complications were significantly more frequent among patients aged 85 or more (n = 27; 34.8%) than in the group of younger patients (n = 17, 18.7%), at the significance level p < 0.01. In case of patients treated in the emergency setting, compared with the electively treated group, complications were more frequent both in the study group and in the control group (24 vs 11). The detailed data are listed in tab. 5 .
In this analysis, the type of postoperative complications should also be noted. Among the seniors, general, major complications after emergency surgical procedures usually involved organ failure (n = 12) and almost in all cases led to the patients' death (n = 11). Among the remaining persons, complications were associated with the process of postoperative wound healing and had the form of infection (n = 8), haematoma in the postoperative scar (n = 1), development of intestinal fistula (n = 2) and disturbances of chyme passage (n = 1). Statistical analysis revealed that in the group of seniors undergoing emergency surgery deaths were significantly more frequent compared with the control group (p <0.05). The detailed data are presented in tab. 6.
After elective surgical procedures among the younger patients, death was noted in one person, and the remaining complications were associated mostly with the course of surgical 136 R. Stępień et al. wound healing process and pertained mainly to the following conditions: surgical site infection (n = 4), delayed wound healing (n = 2), soreness, oedema and leakage of serous content from the wound (n = 2), leakage of biliary content in the pocket after gall-bladder removal (n = 1) as well as appearance of intestinal content in the wound (n = 1). In addition, in one case delayed intestinal peristalsis was observed due to paralytic obstruction. On the other hand, complications after elective surgeries were observed in three patients in the 85+ group and six in the younger group. In seniors undergoing elective surgery the following postoperative complications were observed:
surgical site infection (n = 1), haematoma in the postoperative scar (n = 1) and one death. In the group of younger patients undergoing elective surgerypostoperative complications 137
The risk of surgical treatment in patients aged 85+, with special consideration of colorectal cancer included: bleeding in the upper gastrointestinal tract (n = 1), intestinal fistula (n = 1), postoperative wound suppuration (n = 2), postoperative scar haematoma (n = 1) and damage of the biliary tract due to its anatomical anomaly (n = 1).
Comparative analysis of mean results obtained from a panel of basic and specialist laboratory tests, performed preoperatively, revealed that in both groups the results were within the reference ranges, but patients aged 85 or more significantly more often achieved poorer results of selected parameters compared with the control group. This difference pertained to HGB and urea concentrations as well as ATTP and prothrombin activity. The detailed data are listed in tab. 7.
As regards the remaining analysed biochemical indicators, no significant difference was observed (p > 0.05). On the other hand, patients in the study group undergoing elective and emergency surgeries did not demonstrate any significant difference in biochemical parameters. The only exception was urea concentration, significantly higher (p < 0.05) in the group of patients undergoing emergency surgery than in those undergoing surgery in the elective setting (58.2 mg/dl vs 43.9 mg/dl). A similar analysis in the control group revealed that patients undergoing surgery in the emergency setting, compared with those undergoing elective procedures, differed only in higher leukocyte count (12.2 thou./µl vs 8.7 thou./µl) and glucose concentration (143.6 mg/dl vs 110.7 mg/dl).
DISCUSSION
The significantly increased human lifespan and the achievements of modern medicine have led to an increasing number of elderly patients being treated in surgical wards. The age alone is not a contraindication for surgical procedures. The increased operative risk, however, results from lowered competence of the circulatory, respiratory and immune systems and organs, mainly the kidneys and liver. The risk of postoperative complications in surgically treated elderly patients results mainly from associated diseases, comorbidities and the setting of the surgical procedure.
The ageing of individual organs and systems leads to impairment of their function and development of various chronic diseases. It is estimated that 75% of elderly people are constantly suffering from some illness. On the other hand, in the group of 80-year-old patients, arterial hypertension is observed in 50%, symptoms of coronary artery disease in 30%, cardiac arrhythmia in 17%, heart failure in 15%, diabetes in 12%, central nervous system diseases in 29% and chronic pulmonary diseases in 23% (1) . Observations of other authors were confirmed also by our studies. The most frequent conditions in the structure of chronic diseases in patients aged 85 or more were arterial hypertension, ischaemic heart disease and diabetes. Cardiac diseases in the study group were seen in as many as 85.7% of patients. The group of younger patients showed analogous gradation of comorbidities. Note that already at the mean age of 56.4, nearly one third of the patients had symptoms of arterial hypertension.
In our own studies, we observed that performing of emergency surgical procedures in patients after 85, compared with the younger age group, was associated with a significantly higher risk of postoperative complications, including death. Similar results were obtained by Fiszer et al. (12) in their retrospective analysis of the years 2005-2009, involving 304 patients with general surgical diseases. Studies in patients over 80 revealed that the number of complications and mortality were significantly higher (p < 0.01) in the group of patients admitted in the emergency setting (25.5% and 20.5%, respectively) than in patients admitted on an elective basis (8.7% and 2.9%, respectively). The most common causes of acute hospitalisation in the cited studies included: mechanical gastrointestinal obstruction (26.5%), gastrointestinal bleeding (22%), traumas (16%) and gall-bladder diseases (8.5%). The most frequent elective surgeries included: hernioplasties (27.5%), cholecystectomies (15.3%), resections of the colon (13.2%), strumectomies (11.2%) and endoscopies (6.1%). In our studies, emergency hospitalisations, both in the study group and in the control group, were usually due to ischaemia of the extremities (28.3% vs 19.4%) and neoplastic obturative obstruction of the colon (18.3% vs 16.1%). On the other hand, the analysis of diagnoses constituting indications for elective surgery revealed predominance of gastrointestinal oncological diseases. The most commonly diagnosed one was colorectal cancer. This type of cancer was the reason for surgical treatment in nearly one fourth of patients aged 85 or more (23.5%), with a similar figure seen in patients in the younger age group (25%). According to Tarnowski (13), in old age there is a significant increase in the number of colorectal cancer and obstruction cases, associated with the advanced, disseminated stage (27%).
The results obtained both by us and by other authors reflect the epidemiological data describing the risks associated with colorectal cancer in old age. This is because this neoplasm is one of the most commonly present in elderly people, with the peak incidence in the seventh and eight decades of life. Both in Poland and worldwide, mortality due to colorectal cancer is the second most common neoplastic cause of death among men and the third among women (3, 14) . Krzemieniecki (15), when trying to justify this epidemiological situation, notes that elderly people are less susceptible to preventive actions, and screening programmes are aimed at younger population. In addition, the lower oncological vigilance, poor accessibility to specialist diagnostics and certain mental features typical of elderly often lead to delayed diagnosis of neoplasms, including those involving the colon. Impairment of functional reserves associated with age, comorbidities and polypragmasy may constitute limitations when choosing the treatment method and increase the risks of limiting or life-threatening complications. This position was confirmed by our studies. It was demonstrated that 70% of patients aged 85 or more were burdened with two or more comorbidities and associated pharmacotherapy. An issue of special importance in surgical treatment of seniors is administration of antithrombotic agents, which are significantly more often used in the group of patients aged 85 or more than in younger patients (16). The almost universal incidence of cardiovascular diseases in the study group, correlated with impaired competence of organs and systems of a strategic role in the course of perioperative period, is reflected in biochemical parameters, which show mostly the morphotic and haemodynamic conditions of the seniors undergoing surgery. This situation, in a statistically significant manner, adversely differentiated the study group against the control group and was one of indicators of the course of the postoperative period.
Postoperative complications in the group of elderly patients pertained mostly to organ failure (50%), which was a major cause of postoperative mortality in this group (91.6%). Postoperative wound infection, on the other hand, was a typical early complication, present both in the study group and in the control group, and it was observed, respectively, in 13.3% and 12.9% of all patients undergoing emergency surgery. Similar results, although in patients of younger age groups, were obtained by other authors. Studies performed by Celban et al. (17) proved that, compared with younger patients (mean age 67 years), the group of older patients (mean age 76 years) more often experienced early complications in the form of acute cardiopulmonary failure 139
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Perioperative risk decreases when performing surgeries in the elective setting. Comparative analysis performed by Wydra et al. (18), pertaining to the incidence of early postoperative complications, in patients aged 75 or less (Me = 65) and more than 75 (Me = 79), who underwent surgical resection of colorectal cancer in the elective setting, revealed no significant difference. In the group of older patients, there was higher frequency of the following conditions: postoperative wound infection (6.4% vs 3.6%), obstruction (3.6% vs 2.7%), bleeding (0.9% vs 0.6%), evisceration (2.7% vs 0.9%) and organ complications, such as circulatory failure (5.5% vs 1.5%) and respiratory failure (5.5% vs 3.6%). Therefore, patients' age under 75 years, in case of good biological condition and an internist's support in the perioperative period, does not have to be a factor increasing the risk of postoperative complications. This position was confirmed by our studies. In the group of patients aged 85 or more, postoperative complications were noted in 8.8%, while in the group of younger patients they were seen in 10% of all persons undergoing elective surgery.
In the literature one might find an opinion that prognosis in colorectal cancer patients of advanced age is poorer than in the group of younger patients (19, 20) . Differences in survival may stem from differences in the course of neoplastic disease or treatment used in elderly patients. In light of studies performed by Dekker et al. (21), involving a group of nearly 10,000 patients undergoing surgery due to colorectal cancer in the Netherlands between 1991 and 2005, the poorer survival of elderly patients (75 ≥) was mainly associated with so-called early mortality. The presented studies proved that, in this patient group, the difference between the prognosis of older patients and those of younger age groups might diminish after a year of surgical treatment. In our own studies, 30-day mortality after surgical procedure due to colorectal cancer in elderly patients was 1.1% (n = 1), and the death occurred in a female patient undergoing emergency surgery. In the control group, however, no patient deaths were noted in the early postoperative period after surgical treatment of colorectal cancer. In the assessed group of patients, the range of the performed procedures of colon resection was decided based on generally accepted criteria of surgical oncology.
A special group of patients, as regards diagnosis, treatment and prognosis, are patients with psychotic disorders and senile dementia. These psychiatric disorders cause a 4-fold decrease in the probability of diagnosing colorectal cancer only at the stage of post-mortem examination; predispose for a 3-fold increase in the risk of failure to establish the degree of neoplastic advancement; and decrease chances for surgical treatment and adjuvant chemotherapy in a statistically significant manner (22) .
Currently, there is an emerging tendency to perform fewer surgical procedures in old age. The outcomes of laparoscopic treatment (LAS, n = 99) and complete laparotomy (LAP, n = 91) were compared in a group of patients with colorectal cancer aged 75 or more. Laparoscopic treatment in patients over 75 years, as regards early complications and postoperative mortality, proved to be equally safe as in younger patients. Laparotomic surgeries, on the other hand, were associated with a higher number of complications and a higher rate of postoperative deaths in the group of older patients. Five-year overall survival in patients over 75 years, however, was higher in the group of patients treated laparotomically (58%) than in patients undergoing laparoscopic procedures (43%), at the significance level p < 0.05 (23) . Hatakeyama et al. (24) indicate lack of significant difference in postoperative complications and early outcomes in very old age (80 years or more) after laparoscopic (LAS, n = 48) and laparotomic (LAP, n = 34) treatment of colorectal cancer.
In the presented studies, the risk of complications and death among surgically-treated patients aged 85 or more was significantly associated with their age, presence of concomitant diseases, poorer organ function and general condition, but mostly with the often used emergency setting of the surgical treatment. Both our own studies and literature review indicate the increased role of elderly oncology in the recent years, and the key objective should be elimination of risk factors and early diagnosis of neoplasms in the elderly; cooperation of multiple specialists in the postoperative period aimed at minimisation of risk associated with the surgical procedure; and seeking of conserving methods, which, above
